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rare earth ions was determined by col-
Introduction umn method.
Yttrium is one of the rare earth ele-
ment!! used in many electronic cornpo-
nenls Ill. It can be found in xcnotime
mineral. which ill one of the byproducts
of tin industry. The mineral IIlso con-
tains oiber rare earth elemenu such 11.\
cerium. lanthanum. praseodymium.
ytterbium, gadolinium and samarium.
The conventional method ror the sepa-
ration Ilf lhese elemcnl~ ill by solvent
extraction. However due to environ-
mental pwblefll.' related tothi!; kch·
nique: imensive research has been car-
ried oul in lhe use of ion exchange (or
lhe separalion 121. Polythydroxamic
acidl inn exchange re ..in ha' been re-
p'lrtcd 10 be able 10 adsorb a few rare
earth ions such 11.\ YIIIIJ. lallll).
f.u(lll) and lullll) al differenl pH
valuesI3.41· The objeclive: of Ihill
projecl islo synlhesile poly(N.melhyl
hydrollamic acid) ion exchange: resin
(rom poly(methyl acrylate-divinyl ben-
uncI ulling onc step reaction and use
the rellin for the: separation or yttrium
and olher rare earth elemen!. •.
Materials and Methods
Pnly(melhyl acrylak.divinyl benl.cne)
Wit., prepared by a polymerizalion
technique using 9(),Og methacrylate: and
JI),() g divinyl benl.cne !lolulion. The
dry copolymer (4,1) g) Willi lrealed wilh
waler·ethanollllliution comaining 2.2 g
N·methyl hydrnl(ylaminc and 4.0 g
NaOU for 24 h at room Ic:mpc:ralure.
Melal ion capacity fllr the resin wall
calculaled (rum lhe: amount of the:
melal ion sorbed by lhe: weI resin
which Wa.Ilin equilibrium with 25 cml
o( illl lIIllUlion (().()OSM) at various pH
(or 16 hr. The presence of hydrcuamic
acid group wa.\ confirmed by the for-
malion of colored complex wilh vana·
dium (V).IR 'JlCclrUm and nilrogent
contcnl in lhe rellin. The: ability of the
resin to separate several mixtures of
Results and Discussion
The resin obtained in this study was in
the Corm of II macroporous bead. The
presence of the hydroxamic acid
groups on the resin was confirmed by
the formation of a dark purple color
complex with vanadiumtv) in acidic
solution 141. IR spectrum of the resin
exhibited CoN slreching bands at 3444
cm' and 6!!O cm". The nitrogen con-
lenl of the dry resin was found to be
4. \()C,;, which indicated that there was
2.9 mmol/g of the hydroxarnic acid.
The capacity of the resin for yttrium.
cerium. lanthanum. praseodymium.
yllerbium. gadolinium and samarium
ions wa.o;I'll dependent which indicated
thaI the resin could be used to separale:
the melal ions by lIIllutions of suitable
concentrations using column melhod.
It wa.o;round that the resin WII.'I able to
separate the millture of yltrium-
samarium. lanthanum-samarium and
neodymium· gadolinium -samarium
using HCI solution at pH 2 a.~eluent
151.
ConclusIons
PolYI N-methyl hydroxamic acid) ion
eJichange resin was prepared from
p',ly(melhyl acrylatc·divinyl benzene)
and N·melhyl hydroxylamine in basic
lIIllulion using one step re:action. The
resin was found to be: suitable for rare
earth element separations.
Benefits from the study
The poly(hydroxamic acid) resin can
be: synlhe,<;il.ed more efficiently in onc
"Iep reaction. The separalions of rare
earth elemenls can be carried oul with
the: resin column using a dilute acid
wlution 11.<; e:luent. This process is fasler
lind more: environmental friendly com-
pared 10 conventional wi vent extrac-
tion.
242
Literature cited In the text
Su Q, 1991. Yttrium. itl separation lind
application. InJu,rtri(J1 Minuals (Special
Issue) 33·35,
Seto, H and Mori t. 1989. The separatlon
and purificlliion of rare earth elemen II.
So/vent Extraction and /011 Ext'hunSt
Chromatography 6(2): 139·162.
Lee TS and Hong SI. 1994. Synthesis of
porous poly(hydroxamic acid) from
poly(ethyl acrylule)·co divinylbenzene.
Polymer Bulletin 32: 273·279.
HIlTOnM J. Wan Yunus WM. Wasay S A.
Uchiumi A and Tokunaga S, I99S.
Sorption of fluoride ions from uqueous
solution by a yrtrium loaded
polythydroxarnic acid), Int. J. of Environ.
Studlts 411: 24S·2SS.
Phillips R J P und Fritz J S. 1982,
Extraction of metal ion by hydroxamic
acid, Anal. Chim, Acta 139: 237·246.
Project Publications In
Refereed Journal
liaron. MJ .. Bulci. S .. Wan Yunus. W,M.
Z.. Silong. S.• Rahman. M,Z.A .. Ahmad.
M, and Sulaiman. M,Y,M, 2001.
Preparatilln and use of poly(N.
methylhydrollamic acid) resin for
separation of rare earth melal ions, Ultra
Science. 13(1): 16·19,
Sulaiman. M,Y.M, and HIlTOn.M,J. 19911,
The level of uranium and thorium
concentration in Malaysia yttrium






Seckin Balci, 1998, Ion Exchange 1M Se).
Universiti Putra Malaysia.
Md Lutfor Rahman. 2000. Ion Ellcllllnge
[Ph DJ, Uni~ersiti f'IItra Malaysia,
Re~an:h funded by the Inlen5ificution of Research
;11Priority lucas (lRI'A)· Supported by lRPA KM-7
(19\I('·2(XIO). Cycle J9\l6. Grant 09·()2·1)4·()023,
